C holesteryl Esters of Cinnamic Acid Derivatives, o-Coumaroyl Ester of 3ß-(2'-hydroxyethoxy)-cholest-5-en, Antiviral Activity, in vitro Screening Cholesteryl 3",4"-dimethoxycinnamate (7) and a new synthesized o-coumaroyl ester of 3ß-(2'-hydroxyethoxy)-cholest-5-en (13) exhibited a marked activity against poliovirus type 1 (M ahoney). Compound 7 showed an approximately 20-fold greater selectivity in its antiviral activity than compound 13. These compounds were selected from thirteen steryl esters of cinnamic acid derivatives through an in vitro antiviral screening against viruses belonging to taxonom ic groups with causative agents of important human infectious diseases to which chemotherapy is indicated, i.e. Picornaviridae, Orthomyxoviridae, Paramyxoviridae and Herpesviridae.
R ecently we elaborated a new method for a syn thesis of cholesteryl esters of cinnamic acid deriva tives, using the Wittig reaction under sonochemical conditions (Elenkov et al., 1995) . H ere we present results of the testing for antiviral activity of a series of compounds belonging to this group.
Materials and Methods

Com pounds
Compounds 1 -1 2 (Table I) 
Cell cultures
FL cells were grown in a medium containing 10% heated calf serum in a mixture of equal parts of medium 199 (D ifco) and Hanks' saline, supple m ented with antibiotics (penicillin 100 IU/ml and streptomycin 100 (ig/ml).
Primary chick embryo fibroblast cultures (CEC) were prepared according to Porterfield (1960) and cell suspension ( 1 -I .5 x l0 6 cells/ml) was seeded in E agle's MEM (D ifco) growth medium supple m ented with 10% calf serum and antibiotics.
A ntiviral tests
The agar-diffusion plaque-inhibition test with cylinders (Rada and Zavada, 1962) was performed as described previously (G alabov et al., 1996) and was used for the initial screening of antiviral activ ity. The compounds tested (0.1 ml of 0.5% w/v so lutions in D M SO ) were added dropwise in 6-mm glass cylinders fixed in the agar overlay. The anti viral effect (E ) was recorded on the basis of the difference between the size of the zone of plaque inhibition (diameter 0 ; in mm) and zone of cyto toxicity (O t) and was estimated as follows: A<l> < 5 mm; " ± ", AO 5 -1 0 mm; AO = 1 1 -20 mm; "+ + ",AO = 2 1 -4 0 mm; "+++", AO >40 mm.
Then the compounds which showed a marked antiviral effect (AO >10 mm) were studied by the cytopathic effect (CPE) inhibition multicycle test on monolayer cell cultures in 96-well plastic micro plates (Flow) following the setup described by Ga labov et al. (1996) . The minimal 50% inhibitory concentration (MIC50) value was determined.
Cytotoxicity test
The compounds tested were added immediately before cell seeding to the growth medium in 24-well plastic microplates (three wells per sample). The cell growth curve followed until the stationary phase was reached and then the cell growth 50% inhibitory concentration (C G IC 50) was calculated as compared to the control (no compound in the growth medium).
Results and Discussion
The series of com pounds was tested for activity against viruses belonging to taxonomic groups with causative agents of important human infec tious diseases to which chemotherapy is indicated, namely Picornaviridae, Orthomyxoviridae, Paramyxoviridae and Herpesviridae. The screening re sults are summarized on Table II . Two of the com pounds, 7 and 13, manifested a marked activity against PV1. Another seven compounds (1, 2, 3, 4, 6 , 9 and 1 0 ) showed a borderline effect towards the same virus. N one of the compounds showed effect against the representatives of the other tax onomic groups tested. The antiviral effects of the selected active com pounds were then studied in both the multicycle CPE inhibition setup and the cytotoxicity test (Table III) . Compound 7 showed an approxi mately 16-fold greater selectivity in its antiviral ac tivity than compound 13.
The structure-activity analysis of the data ob tained showed that increasing the chain length at C-3 position in the steroid ring transforms the in active compound 12 to the active one, i.e. 13. On the other hand, replacement of H in the inactive compound 5 by -OCH3 group at p-position in the phenyl moiety leads to the active compound 7.
It is worth mentioning that the so described compounds and the structurally related one de scribed by De Tomassi et al. (1992) are effective against viruses belonging to the same family.
The selected two active compounds are selected for further experiments on their antipicornavirus action. The results of this pilot study could serve as a basis for future planned synthesis of new active derivatives.
